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(54» Adhesion barrier applicator. 

(57) An applicator is provided for applying a sheet 
(80) of surgical material, e.g., an adhesion bar- 
rier or other surgical fabric, to internal body 
tissue. The applicator includes an expandable 
operating tip (60) which is insertable into an 
endoscopic tube through an incision in a body 
to enable a surgeon to apply the adhesion 
barrier or other surgical fabric to tissue inside 
the body. A preferred embodiment of the ap- 
plicator includes a set of telescoping tubes 
comprising an outer delivery tube (100), a inter- 
mediate deployment tube (102), and a inner 
irrigation tube (104). An expandable spreader 
tip is mounted at the distal end of the irrigation 
tube and connected to the distal end of the 
deployment tube. By advancing the deployment 
tube and irrigation tube relative to the delivery 
tube, the spreader tip is exposed at the distal 
end of the delivery tube. The spreader tip is 
expanded by movement of the deployment tube 
relative to the irrigation tube to spread the 
adhesion barrier over the tissue. A nozzle (116) 
is provided at the distal end of the irrigation 
tube for applying a fluid, e.g., a saline solution, 
to the adhesion barrier. 
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FIELD OF THE INVENTION 

The present invention relates to an applicator 
adapted for applying a sheet of surgical material such 
as an adhesion barrier to tissue in a human body and, 
more particularly, to an adhesion barrier applicator 
including an expandable operating tip which is insert- 
able into the body through an incision to enable a sur- 
geon to apply an adhesion barrier to tissue inside the 
body. The delivery device is particularly suitable for 
spreading an absorbable adhesion barrier over inter- 
nal body tissue, e.g., the ovaries or uterus, following 
surgery, to reduce the incidence of post-operative ad- 
hesions. 

BACKGROUND OF THE INVENTION AND PRIOR 
ART 

Surgical procedures have been developed for 
performing gynecologic pelvic surgery by using an 
operating laparoscope which is inserted into a trocar 
tube or sleeve extending through an incision in the 
body into the pelvic area. The operating laparoscope 
includes a separate optical passage for viewing the 
surgical area and an operating channel for the pas- 
sage of instruments or a laser beam to perform sur- 
gery on the tissue inside the body. Also, most surgical 
procedures require the use of ancillary trocar tubes 
for passage of additional surgical instruments. Typi- 
cally, a trocar is inserted into the trocar sleeve to fa- 
cilitate the insertion of the trocar sleeve through an 
incision and its penetration through the body wall. Af- 
ter the trocar sleeve is positioned at a desired surgical 
site, the trocar is removed from the trocar sleeve to 
allow the operating laparoscope to be inserted into 
the trocar sleeve and advanced into position to view 
the surgical site. Then, the the additional ancillary 
trocar ports are created, as necessary, to support the 
surgical procedure. The desired surgery is performed 
by inserting an operating instrument, e.g., grasping 
forceps or scissors, into the appropriate trocar port. 

After the surgical procedure is performed, an ad- 
hesion barrier is applied to the surgical site to reduce 
the adhesion formation at the site. The adhesion bar- 
rier is applied to the traumatized tissue surfaces after 
hemostasis to physically separate opposing tissue 
surfaces during the period of repair or reperitoneali- 
zation of the tissue. The adhesion barrier consists of 
material which is absorbable by the body tissue at t he 
site of implantation. For example, an adhesion barrier 
known as INTERCEED™ (TC-7) Absorbable Adhe- 
sion Barrier has been developed by Johnson & John- 
son which consists of an absorbable knitted fabric 
composed of oxidized regenerated cellulose. 

In the prior art procedure, the installation of the 
adhesion barrier is performed by using a grasping for- 
ceps which is inserted into the channel in the operat- 
ing laparoscope. Before the insertion of the grasping 



forceps, the operating laparoscope is removed from 
the trocar sleeve and cleaned if blood or fluid is pres- 
ent. The grasping forceps is inserted into the operat- 
ing channel and used to grasp one corner of the ad- 

5 hesion barrier beyond the distal end of the laparo- 
scope. Then, the forceps is drawn backward to pull 
the adhesion barrier into the operating channel until 
the adhesion barrier is enclosed within the distal end 
of the laparoscope. Next, the laparoscope is again in- 
to serted into the body via the trocar sleeve and posi- 
tioned over the desired application area. The grasp- 
ing forceps is pushed into the operating laparoscope 
to push the adhesion barrier into the body cavity. 
Thereafter, by using additional grasping instruments 

15 inserted into the body through separate trocar 
sleeves or tubes, the surgeon can manipulate the ad- 
hesion barrier into the desired placement over the 
traumatized tissue, e.g., a peritoneal defect. After 
placement on the tissue, the adhesion barrier is mois- 

20 tened with irrigation fluid, e.g., a saline solution. 

The installation procedure of the prior art re- 
quires the surgeon to perform a complicated series of 
steps including the removal and cleaning of the lap- 
aroscope, the insertion of the grasping forceps into 

25 the operating channel to grasp the adhesion barrier 
at the distal end of the laparoscope, the retraction of 
the forceps and the adhesion barrier into the laparo- 
scope, the reinsertion of the laparoscope into the tro- 
car sleeve, and the manipulation of the adhesion bar- 

30 rier at the surgical site by using additional grasping in- 
struments inserted into the body through additional 
trocar sleeves or tubes. These steps are time con- 
suming and the required manipulation of the adhe- 
sion barrier is difficult to perform due to the limited 

35 space inside the body. 

In the prior art, it is known to utilize an inserter de- 
vice for the purpose of installing an absorbant tampon 
in the internal vaginal cavity. For example, U. S. Pa- 
tent 3,857,395 discloses an inserter device which in- 

40 eludes a pair of outwardly bendable arms which bilat- 
erally spread the tampon within the vaginal cavity. 
However, the disclosed inserter device is not suitable 
for insertion into a laparoscope for applying an adhe- 
sion barrier through a trocar sleeve or tube to an ap- 

45 plication area where surgery has been performed. 

In addition, other types of instruments are known 
in the prior art for manipulating internal body tissue. 
For example, U. S. Patent 4, 909, 789 discloses obser- 
vation assisting forceps including a set of expandable 

so wires mounted on a shaft which is normally retracted 
into a sheath. When the shaft is advanced, the wires 
project out of the sheath and expand into a fan-shap- 
ed configuration in the same plane. The expanded 
wires can be used to set aside internal organs ob- 

55 structing the observation with an abdominal cavity 
endoscope. The wires are provided at the tips with 
spherical members which prevent the organs from be- 
ing hurt. 
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U. S. Patent 4,654,028 discloses an incision 
opening expansion holder including a plurality of 
wires at the end of an inner tube which are three di- 
mensionally expanded when projecting out of an out- 
er tube to expand an incision of a blood vessel graft 
for purposes of inosculation. U. S. Patent 4,705,041 
discloses a tissue dilator comprising a catheter which 
supports an expandable member, e.g., a balloon or a 
scissor-like member. U. S. Patent 1,878,671 disclo- 
ses a dilator for opening a body cavity including an 
ovate head mounted on a wire received in a tube 
which is inserted into the body cavity. U. S. Patent 
4,655,219 discloses a tissue grasping accessory in- 
cluding a plurality of flexible grasping arms for use 
with an endoscopic instrument to grasp a tissue spe- 
cimen. U. S. Patent 4,590,938 discloses a device for 
removal of kidney stones through the working chan- 
nel of an endoscope including a basket comprising 
four outwardly bowed, generally flat spring arms 
which are expandable into a bulbous shape and col- 
lapsed when retracted into a sheath. The relatively 
broad, flat surfaces of the spring strips deflect the 
kidney tissue surrounding the stone while the distally 
enlarged volume of the basket allows the surgeon to 
dislodge and capture the stone. 

None of the above described devices are partic- 
ularly suited for use in applying and spreading a sheet 
of surgical material, e.g., an adhesion barrier, through 
an endoscopic tube to traumatized tissue after sur- 
gery. Moreover, it appears that several of the devices 
may have a tendency to damage the tissue if attempt- 
ed to be used to install an adhesion barrier over inter- 
nal body tissue. 

Accordingly, it is an object of the present inven- 
tion to provide an applicator which is adapted to sim- 
plify the application of a sheet of surgical material 
such as an adhesion barrier to internal body tissue. 

Another object of the invention is to provide an 
applicator to facilitate the installation of a sheet of sur- 
gical material such as an adhesion barrier through an 
endoscopic tube to tissue in a body cavity. 

It is also an object of the invention to provide an 
adhesion barrier applicator which is suitable for inser- 
tion through an endoscopic tube and is adapted to 
spread the adhesion barrier over the tissue applica- 
tion area to minimize the need for manipulation of the 
adhesion barrier by separate grasping instruments. 

SUMMARY OF THE INVENTION 

The present invention achieves an applicator 
which is adapted for insertion through a trocar sleeve 
or tube to apply a sheet of surgical material such as 
an adhesion barrier to internal body tissue. The ap- 
plicator can be also used to apply other types of fab- 
rics used in surgery, e.g., topical hemostats, surgical 
meshes and surgical patches. The invention is em- 
bodied in an adhesion barrier applicator comprising a 



tube, a shaft slidably received within the tube, and an 
operating tip mounted at the distal end of the shaft 
and connected to the distal end of the tube for engag- 
ing the adhesion barrier. The operating tip is expand- 

5 able by movement of the shaft relative to the tube to 
apply the adhesion barrier to the tissue. Preferably, 
the shaft comprises an irrigation tube for supplying 
fluid to the adhesion barrier. A nozzle is provided at 
the distal end of the irrigation tube for discharging the 

10 fluid therefrom. 

In accordance with the invention, the operating 
tip of the adhesion barrier applicator includes a plur- 
ality of flexible arms extending from the distal end of 
the shaft to the distal end of the tube. The arms are 

15 flexed outwardly when the tube is displaced relative 
to the shaft to spread the adhesion barrier onto the 
tissue. Each of the flexible arms has an intermediate 
portion which bulges laterally outward when the an is 
flexed for spreading the adhesion barrier onto the tis- 

20 sue. Preferably, the arms are spaced circumferential- 
ly apart about the operating tip. When the operating 
tip is actuated, the arms flex laterally outward into a 
convex shape and also into a concave shape at the 
distal end of the operating tip to spread the adhesion 

25 barrier over the tissue. 

A preferred embodiment of the adhesion barrier 
applicator adapted for insertion into an endoscopic 
tube, e.g., an operating laparoscope or a trocar tube 
or sleeve at an ancillary site, to apply an adhesion 

30 barrier to internal body tissue, includes a delivery 
tube sized for insertion into the endoscopic tube, a 
deployment tube slidably received within the delivery 
tube, a support shaft slidably received within the de- 
ployment tube, and an expandable spreader tip 

35 mounted at the distal end of the support shaft and 
connected to the distal end of the deployment tube for 
engaging the adhesion barrier. The spreader tip as- 
sumes a collapsed configuration upon insertion into 
the delivery tube with the adhesion barrier thereon. 

40 In accordance with one aspect of the present in- 

vention, the preferred embodiment of the adhesion 
barrier applicator includes actuator means for ad- 
vancing the deployment tube and the support shaft 
together relative to the delivery tube to expose the 

45 spreader tip and the adhesion barrier at the distal end 
of the delivery tube. The adhesion barrier applicator 
also includes means for stopping the advancement of 
the support shaft with the spreader tip and adhesion 
barrier exposed. The spreader tip is expandable by 

so movement of the deployment tube relative to the sup- 
port shaft to apply the adhesion barrier to the tissue. 

In accordance with another aspect of the inven- 
tion, the preferred embodiment of the adhesion bar- 
rier applicator includes means for releaseably holding 

55 the deployment tube in the delivery tube to retain the 
spreader tip retracted inside the delivery tube prior to 
the exposure of the spreader tip therefrom. The ad- 
hesion barrier is draped over the spreader tip and 
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held in the delivery tube prior to the exposure of the 
spreader tip from the distal end of the delivery tube. 

In the preferred embodiment of the adhesion bar- 
rier applicator, the spreader tip includes a plurality of 
flexible arms extending from the distal end of the sup- 
port shaft to the distal end of the deployment tube. 
The arms are flexed outwardly when the deployment 
tube is advanced relative to the support shaft to 
spread the adhesion barrier onto the tissue. Each of 
the flexible arms has an intermediate portion which 
bulges laterally outward when the arm is flexed for 
spreading the adhesion barrier onto the tissue. Pre- 
ferably, the arms are spaced circumferentially apart 
about the spreader tip. When the spreader tip is ac- 
tuated, the arms are flexible into a convex shape and 
also into a concave shape at the distal end of the 
spreader tip to spread the adhesion barrier over the 
tissue. 

In the preferred embodiment of the adhesion bar- 
rier applicator, the support shaft comprises an irriga- 
tion tube for supplying fluid to the adhesion barrier. A 
nozzle is provided at the distal end of the irrigation 
tube for discharging the fluid therefrom. Preferably, 
the applicator is provided with means for connecting 
the irrigation tube to an external source of fluid. In an 
alternative form, the adhesion barrier applicator is 
provided with a reservoir mounted on its handle for 
supplying fluid to the irrigation tube. Preferably, the 
reservoir is slidably mounted on the handle for move- 
ment with the irrigation tube. A pump is slidably 
mounted on the handle for movement with the reser- 
voir for pumping fluid from the reservoir to the irriga- 
tion tube. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and other objects, aspects and ad- 
vantages will be better understood from the following 
detailed description of the preferred embodiments of 
the invention with reference to the drawings, in which: 
Figure 1 is a partially cutaway side view of an ad- 
hesion barrier applicator constructed in accor- 
dance with this invention; 
Figure 2 is a partially cutaway side view of the ap- 
plicator of Figure 1 with its operating tip exposed; 
Figure 3 is a partially cutaway side view of the ap- 
plicator of Figure 1 with its operating tip expand- 
ed; 

Figure 4 is an enlarged longitudinal section of the 
proximal end of the applicator from opposite side 
of Figure 1 ; 

Figure 5 is an enlarged partially cutaway view of 
the distal end of the applicator showing the oper- 
ating tip retracted; 

Figure 6 is an enlarged horizontal section of the 
applicator along line 6-6 of Figure 2; 
Figure 7 is an enlarged partially cutaway side 
view showing the operating tip exposed; 



Figure 8 is an enlarged horizontal section of the 
applicator along line 8-8 of Figure 3; 
Figure 9 is an enlarged partially cutaway side 
view of the operating tip in a convex shape; 
5 Figure 10 is an enlarged partialy cutaway side 

view of the operating tip in a concave shape; 
Figure 11 is an end view of the operating tip in a 
collapsed configuration; 

Figure 1 2 is an end view of the operating tip in an 

10 expanded configuration; 

Figure 13 is a partially cutaway side view of an al- 
ternative embodiment of the adhesion barrier ap- 
plicator of the present invention; 
Figure 14 is a partially cutaway top view of the ad- 

15 hesion barrier applicator of Figure 13; 

Figure 15 is a partially cutaway side view of the 
adhesion barrier applicator of Figure 13 with its 
operating tip held in a retracted position; 
Figure 16 is an enlarged longitudinal section of 

20 the adhesion barrier applicator of Figure 13; 

Figure 1 7 is a partially cutaway side view of a de- 
ployment tube removed from the adhesion barri- 
er applicator of Figure 1 3; 
Figure 18 is an end view along line 18-18 of Fig- 

25 ure 16 with the deployment tube removed from 

the adhesion barrier applicator; 
Figure 19 is a cross section of the deployment 
tube along line 19-19 of Figure 17; 
Figure 20 is a side view partially in section of an- 

30 other embodiment of the applicator; 

Figure 21 is a side view partially in section of a 
further embodiment of the applicator; 
Figure 22 is a top view of the adhesion barrier ap- 
plicator of Figure 21 ; and 

35 Figures 23-28 illustrate the operation of the ad- 

hesion barrier delivery device. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

40 

Referring to Figure 1, the present invention is 
embodied in an applicator or delivery device, gener- 
ally 50, including an expandable operating tip 60 
which is insertable through an incision or a natural 

45 body orifice to enable a surgeon to apply a sheet of 
surgical material, such as an adhesion barrier 80 (Fig- 
ure 2), to tissue inside the body. The applicator 50 is 
particularly suitable for use by a surgeon to spread 
the adhesion barrier 80 over internal body tissue, 

so e.g., the ovaries or uterus, after gynecologic surgery, 
to prevent the formation of undesirable adhesions. 

As shown in Figure 1, the adhesion barrier appli- 
cator 50 includes a set of three elongated tubes 100, 
102 and 104 which are telescoped together. Prefer- 

55 ably, the outer tube 100 consists of clear plastic ma- 
terial and, if desired, the tubes 102 and 104 are made 
of the same material. The outer tube 100 is secured 
at its proximal end to a finger grip 106. The outer tube 
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1 00 constitutes a delivery tube through which the op- 
erating tip 60 is inserted into the body. The intermedi- 
ate tube 102 is slidably received by the outer delivery 
tube 100 and is secured at its distal end to a fingergrip 
108. The intermediate tube 102 serves as a deploy- 
ment tube for actuating the operating tip 60 and ap- 
plying the adhesion barrier 80 inside the body. The in- 
ner tube 104 is slidably received within the deploy- 
ment tube 102 and extends beyond the distal end of 
the tube 102. Preferably, the inner tube 104 is a hol- 
low shaft and serves as an irrigation tube for supply- 
ing fluid to the operating tip 60. 

Referring to Figure 4, the inner irrigation tube 104 
is connected at its proximal end to an elongated tub- 
ular sleeve 110 which projects proximally outward 
from the deployment tube 102 and extends through a 
passage 112 in the fingergrip 108. The tubularsleeve 
110 has an annular flange 114 at its proximal end for 
connection to a source of pressurized fluid (not 
shown) for supplying a saline solution or other fluid to 
the irrigation tube 1 04. As shown in Figure 5, a nozzle 
116 is attached to the distal end of the irrigation tube 
104. A tip 118 of the nozzle 116 has an orifice for dis- 
charging a spray of fluid on the adhesion barrier 80. 

At the distal end of the tubularsleeve 11 0, a latch- 
ing finger 120, shown in Figures 1 and 6, projects lat- 
erally outward through an elongated slot 122 extend- 
ing along the side of the deployment tube 102. The 
finger grip 106 includes a funnel-shaped flange 124 
(Figure 6) which facilitates the insertion of the oper- 
ating tip 60 and the tubes 102 and 104 into the deliv- 
ery tube 100. The funnel-shaped flange 124 has an 
inside notch 126 which provides a detent 128 for en- 
gaging and holding the latching finger 120 when the 
tubular sleeve 110 is advanced into the funnel-shap- 
ed flange 124. Also, the deployment tube 102 in- 
cludes an annular flange 1 30 (Figure 4) for engaging 
a detent 132 formed within a passage 134 of the fin- 
gergrip 106. With the flange 130 in engagement with 
the detent 132, the operating tip 60 (Figure 5) is re- 
tained in a retracted position within the distal end of 
the delivery tube 100. 

Referring to Figure 7, the operating tip 60 com- 
prises an expandable basket- 1 ike frame or spreader 
made of flexible material such as rubber or plastic. 
The spreader includes a plurality of flexible frame 
members orstrips 62 extending longitudinally from an 
integrally formed sleeve 64 attached to the distal end 
of the deployment tube 102. The frame members or 
strips 62 terminate in an annular collar 66 located at 
the distal end of the operating tip 60 and attached to 
the tip 118 of the spray nozzle 116. In the relaxed or 
collapsed configuration of the operating tip 60, each 
strip 62 is slightly bent and extends radially outward 
at its midpoint 68 away from the irrigation tube 104. 
As shown in Figure 11, the longitudinal strips 62 are 
spaced circumferentially about the operating tip 60 at 
equal intervals. For example, the four strips 62 are 



spaced apart at intervals of 90 degrees. 

Referring to Figure 4, the operating tip 60 is ac- 
tuated by grasping and squeezing the finger grips 1 06 
and 108 together to advance the deployment tube 

5 102 and the irrigation tube 104 distally relative to the 
delivery tube 100. When the annular flange 130 en- 
gages the detent 132, the operating tip 60 (Figure 5) 
is temporarily retained in a retracted position at the 
distal end of the delivery tube 1 00. By squeezing the 

10 finger grips 106 and 108 together with sufficient 
force, the annular flange 130 is advanced distally be- 
yond the detent 132 and the tubes 102 and 104 are 
advanced until the latching finger 120 engages the 
detent 128 on the funnel-shaped flange 120 to stop 

15 the tube 104. By further squeezing of the finger grips 
106 and 108 together, the operating tip 60 is expand- 
ed as the deployment tube 102 is advanced relative 
to the irrigation tube 104. 

During the expansion of the operating tip 60, the 

20 longitudinal arms 62 are flexed outwardly at the mid- 
points 68 by movement of the sleeve 64 toward the 
distal end of the irrigation tube 104. As shown in Fig- 
ure 9, the elongated arms 62 are flexed into a convex 
shape by the advancment of the sleeve 64 along the 

25 irrigation tube 104. As shown in Figure 10, the front 
portion of the operating tip 60 assumes a concave 
shape as the sleeve 64 is advanced closer to the dis- 
tal end of the irrigation tube 104. 

Referring to Figure 13, an alternative embodi- 

30 ment of the adhesion barrier applicator, generally 
1 50, includes the same operating tip 60 and the same 
arrangement of telescoping tubes 100, 102 and 104 
described above. The delivery tube 100 is secured at 
its proximal end to a finger grip 152. The delivery tube 

35 100 slidably receives the deployment tube 102 which, 
in turn, slidably receives the irrigation tube 104. The 
deployment tube 1 02 is secured at its proximal end to 
a tubularsleeve 154 which, in turn, is secured to a fin- 
ger grip 156. 

40 Referring to Figure 16, the inner irrigation tube 

104 is connected at its proximal end to an elongated 
tubular shaft 158 which projects proximally outward 
from the deployment tube 102 and extends through 
a passage 160 in the finger grip 156. The tubular 

45 shaft 158 has an annular flange 162 at its proximal 
end for connection to a source of pressurized fluid 
(not shown) for supplying a saline solution or other 
fluid to the irrigation tube 104. The fluid is supplied 
by the irrigation tube 104 to the nozzle 116 of the op- 

50 erating tip 60. 

At the top of the tubular shaft 158, a latching fin- 
ger 164 projects upwardly through an elongated slot 
165 (Figure 14) extending along the top of the tubular 
sleeve 154. The finger grip 152 includes a funnel- 

55 shaped flange 166 which facilitates the insertion of 
the operating tip 60 and the tubes 102 and 104 into 
the delivery tube 100. A latch arm 168 (Figure 16) is 
pivotally mounted on the finger grip 152 in a longitu- 
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dinal slot 170 (Figure 14) extending along the top of 
the finger grip 152 into the funnel-shaped flange 166. 
The latch arm 1 68 is mounted on a pivot pin 1 72 which 
extends transversely between a pair of lugs 174 locat- 
ed on opposite sides of the finger grip 152. 

As shown in Figure 16, the latch arm 168 projects 
upwardly from the finger grip 152 to provide a finger 
rest for engagement by the index finger of the sur- 
geon. A detent 176 is provided on the latch arm 168 
for engaging the latching finger 164 when the deploy- 
ment tube 1 02 and the irrigation 1 04 are advanced to 
expose the operating 60 at the distal end of the de- 
livery tube 100. The latch arm 168 has a release lever 
1 78 at its distal end which is biased upwardly from the 
finger grip 152 by a spring 180. The detent 176 on the 
latch arm 168 is urged downwardly by the spring 180 
for engagement with the latching finger 164. 

When the deployment tube 102 and irrigation 
tube 104 are advanced into the delivery tube 100, the 
latch arm 168 serves as a stop which engages the 
latching finger 164 to stop the advancement of the ir- 
rigation tube 104 with the operating tip 60 exposed 
from the distal end of the delivery tube 100. By further 
movement of the deployment tube 102 relative to the 
irrigation tube 104, the operating tip 60 is expanded 
to apply the adhesion barrier 80 to the tissue. After 
the adhesion barrier 80 is set in place, the deploy- 
ment tube 102 is retracted by pulling on the finger grip 
1 56 to collapse the operating tip 60. Next, the latching 
finger 164 is released by pressing on the release lev- 
er 178 of the latch arm 168 to disengage the detent 
176 from the latching finger 164. Then, by pulling on 
the finger grip 156, the deployment tube 102 and the 
irrigation tube 104 are retracted to withdraw the op- 
erating tip 60 into the distal end of the delivery tube 
100. 

Preferably, the adhesion barrier applicator 1 50 is 
adapted to retain the operating tip 60 retracted inside 
the delivery tube 100 prior to the exposure of the op- 
erating tip 60 from the distal end of the delivery tube 
100. As shown in Figure 18, the funnel-shaped flange 
166 has a keyway-shaped passage 182 which is sub- 
stantially circular in cross section except for a flat seg- 
ment 184 located at the top of the passage. As shown 
in Figure 19, the sleeve 154 attached to the proximal 
end of the deployment tube 102 has a corresponding 
key-shaped cross section defined by a cylindrical out- 
er surface 186 which is substantially round except for 
an elongated flat surface 1 88 at the top of the sleeve 
154. 

Referring to Figure 13, with both finger grips 152 
and 154 oriented in the same direction, e.g., down- 
ward from the adhesion barrier applicator 150, the 
key-shaped cross section of the sleeve 154 (Figure 
19) is aligned with the keyway-shaped passage 182 
(Figure 1 8) to allow the sleeve 1 54 to slide freely into 
the passage 182 in the finger grip 152. On the other 
hand, as shown in Figure 15, with the finger grips 152 



and 154 oriented in different directions, e.g., with the 
finger grip 152 extending downwardly and the finger 
grip 156 extending upwardly from the adhesion bar- 
rier applicator 150, the key-shaped cross section of 

5 the sleeve 154 is misaligned with the keyway-shaped 
passage 182 to prevent the sleeve 154 from sliding 
into the passageway 182 in the finger grip 152. As a 
result, the deployment tube 1 02 is held in the delivery 
tube 1 00 to retain the operating tip 60 inside the distal 

10 end of the delivery tube 100. To expose the operating 
tip 60 from the delivery tube 100, the deployment 
tube 102 is rotated about its axis to orient the finger 
grip 156 in the same direction as the finger grip 152 
to align the key-shaped sleeve 154 with the keyway- 

15 shaped passage 182. Then, the sleeve 154 can be 
advanced into the passage 182 to advance the de- 
ployment tube 102 and expose the operating tip 60 at 
the distal end of the delivery tube 100. 

Referring to Figure 20, another embodiment of 

20 the adhesion barrier applicator, generally 200, in- 
cludes a handle 202 provided with a flexible tube 204 
for attachment to an external source of saline solu- 
tion. The applicator 200 includes the same operating 
tip 60 and the same arrangement of telescoping 

25 tubes 100, 102 and 104 described above. The deliv- 
ery tube 1 00 is secured at its proximal end to the han- 
dle 202. The delivery tube 100 slidably receives the 
deployment tube 102 which, in turn, slidably receives 
the irrigation tube 104. The flexible tube 204 is at- 

30 tached to the proximal end of the irrigation tube 104 
to supply the saline solution to the operating tip 60. 
The flexible tube 204 allows the irrigation tube 1 04 to 
move longitudinally relative to the delivery tube 100 
and the handle 202. 

35 The applicator 200 includes a rack and pinion 

mechanism comprising a rotatable thumb wheel 206 
mounted on the handle 202 and provided with a plur- 
ality of gear teeth 208 which mesh with a series of 
gear teeth 210 provided on an extension 212 at the 

40 proximal end of the deployment tube 1 02. By rotation 
of the thumbwheel 206, the deployment tube 102 and 
the irrigation tube 104 can be advanced and retracted 
relative to the delivery tube 100. A ratchet 214 is 
mounted on the handle 202 for engagement with the 

45 gear teeth 208 of the thumb wheel 206. The ratchet 
214 allows the deployment tube 102 to be retained in 
any set position selected by the thumb wheel 206 to 
hold the operating tip 60 in its expanded configura- 
tion. 

so When the thumb wheel 206 is rotated in a direc- 

tion to advance the operating tip 60, the deployment 
tube 102 and the irrigation tube 104 are initially ad- 
vanced together. A stop 216 (Figure 20) is provided at 
the proximal end of the irrigation tube 104forengag- 

55 ing a rib 21 8 formed on the handle 202 to stop the ad- 
vance of the irrigation tube 104 when the operating 
tip 60 is exposed. By further rotation of the thumb 
wheel 206, the deployment tube 102 is advanced rel- 
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ative to the irrigation tube 104 to expand the operat- 
ing tip 60 to apply the adhesion barrier 80 to the tis- 
sue application area. 

Referring to Figure 21 , a further embodiment of 
the adhesion barrier applicator, generally 250, in- 
cludes a handle 252 supporting a reservoir 254 for re- 
ceiving a saline solution. The applicator 250 includes 
the same operating tip 60 and the same arrangement 
of telescoping tubes 100, 102 and 104 described 
above. The delivery tube 100 is secured at its proxi- 
mal end to the handle 252. The delivery tube 100 slid- 
ably receives the deployment tube 102 which, in turn, 
slidably receives the irrigation tube 104. The reser- 
voir 254 is slidably mounted for longitudinal move- 
ment along the handle 252. The reservoir 254 is con- 
nected to the irrigation tube 104 through a manually 
operated pump 256 including a pump housing 258 
which is slidable longitudinally relative to the handle 
252. A rib 260 is provided on the handle 252 for en- 
gaging the pump housing 258 to limit the advance- 
ment of the pump 256 and the reservoir 254 relative 
to the handle 252. 

The reservoir 254 includes an outlet 262 for sup- 
plying the saline solution through a one-way valve 
264 to the pump 256. The saline solution is supplied 
from the pump 256 through a one-way valve 266 and 
a fluid passage 268 to the irrigation tube 104. The 
pump 256 includes a plunger 270 attached to a piston 
272 which is biased upward by a spring 274. An irri- 
gation lever 276 is pivotally mounted on the handle 
252 for actuating the pump 256. When the lever 276 
is depressed, the plunger 270 and piston 272 are driv- 
en downward to pump the saline solution from the 
pump 256 through the one-way valve 266 and passa- 
geway 268 into the irrigation tube 104. The saline sol- 
ution is discharged in the form of a spray from the 
nozzle 116 (Figure 7) of the operating tip 60. When 
the lever 276 is released, the spring 274 returns the 
plunger 270 and piston 272 upward. The saline solu- 
tion is drawn from the reservoir 254 through the one- 
way valve 264 to refill the pump 274. 

The applicator 250 includes a rack and pinion 
mechanism comprising a rotatable thumb wheel 286 
mounted on the handle 252 and provided with a plur- 
ality of gear teeth 288 which mesh with a series of 
gear teeth 290 provided on an extension 292 at the 
proximal end of the deployment tube 102. By rotation 
of the thumb wheel 286, the deployment tube 1 02 and 
the irrigation tube 104 can be advanced and retracted 
relative to the delivery tube 100. A ratchet 294 is 
mounted on the handle 252 for engagement with the 
gear teeth 288 of the thumb wheel 286. The ratchet 
294 allows the deployment tube 1 02 to be retained in 
any set position selected by the thumb wheel 286 to 
hold the operating tip 60 in its expanded configura- 
tion. 

When the thumb wheel 286 is rotated in a direc- 
tion to advance the operating tip 60, the deployment 



tube 102 and the irrigation tube 104 are initially ad- 
vanced together. Since the irrigation tube 104 is con- 
nected to the pump housing 258, the pump 256 and 
the reservoir 254 are advanced with the tube 104 un- 

5 til the pump housing 258 engages the rib 260. The ad- 
vancement of the irrigation tube 104 is stopped with 
the operating tip 60 exposed. By further rotation of 
t he thumb wheel 286, the deployment tube 1 02 is ad- 
vanced relative to the irrigation tube 104 to expand 

10 the operating tip 60 to apply the adhesion barrier 80 
to the tissue application area. 

In the operation of the present invention, the ad- 
hesion barrier 80 (Figure 23) is draped over the op- 
erating tip 60 in its collapsed configuration. Next, the 

15 operating tip 60 and the adhesion barrier 80 are in- 
serted into the delivery tube 100 and advanced by 
sliding the deployment tube 102 and the irrigation 
tube 104 along the delivery tube 100 until the oper- 
ating tip 60 is stopped in a retracted position at the 

20 distal end of the delivery tube 100. Then, the delivery 
tube 100 is inserted into an endoscopic tube extend- 
ing through an incision in the body and the distal end 
of t he tube 1 00 is positioned adjacent to the tissue ap- 
plication area 90 where the adhesion barrier 80 is to 

25 be applied (Figure 24). 

Next, as shown in Figure 25, the deployment tube 
102 and irrigation tube 104 are advanced relative to 
the delivery tube 100 to expose the operating tip 60 
with the adhesion barrier 80 captured between the 

30 operating tip 60 and the tissue application area 90. 
Then, the deployment 102 is advanced, while the ir- 
rigation tube 104 remains stationary, to expand the 
operating tip 60 and form the flexible arms 62 into the 
desired shape to spread the adhesion barrier over the 

35 tissue application area 90. The operating tip 60 can 
be expanded into its convex shape (Figure 26) to ap- 
ply the adhesion barrier to a relatively flat application 
area, or into its concave shape (Figure 27) to apply 
the adhesion barrier 80 to a curved tissue surface 

40 such as the outer surface of the ovaries. A saline sol- 
ution can be applied via the irrigation tube 104 and 
the spray nozzle 116 to attach the adhesion barrier 80 
in place on the tissue application area. Then, the op- 
erating tip is collapsed, as shown in Figure 28, by re- 

45 tracting the deployment tube 102 relative to the irri- 
gation tube 1 04. The operating tip 60 is used to tamp 
down the adhesion barrier 80 while a saline spray is 
supplied until the full surface of the adhesion barrier 
80 is wet. After the adhesion barrier 80 is set in place, 

so the operating tip 60 is retracted into the delivery tube 
1 00 by retracting the deployment tube 1 02 and the ir- 
rigation tube 104 into the delivery tube 100. Finally, 
the adhesion barrier applicator 50 is withdrawn from 
the body through the incision. 

55 The invention in its broader aspects is not limited 

to the specific details of the preferred embodiments 
shown and described, and those skilled in the art will 
recognize that the invention can be practiced with 
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modification within the spirit and scope of the ap- 
pended claims. 



Claims 5 

1 . An applicator for applying a sheet of surgical ma- 
terial to tissue, comprising: 

a tube; 

a shaft slidably received within said tube; 10 

and 

an operating tip mounted at the distal end 
of said shaft and connected to the distal end of 
said tube for engaging the sheet of surgical ma- 
terial, said operating tip being expandable by 15 
movement of said shaft relative to said tube to ap- 
ply the sheet of surgical material to the tissue. 

2. The applicator of Claim 1 , wherein: 

said operating tip includes a plurality of 20 
flexible arms extending from the distal end of 
said shaft to the distal end of said tube, said arms 
being flexed outwardly when said tube is dis- 
placed relative to said shaft to spread the sheet 
of surgical material onto the tissue. 25 

3. The applicator of Claim 2, wherein: 

each of said flexible arms has an inter- 
mediate portion which bulges radially outward 
when said arm is flexed for spreading the sheet 30 
of surgical material onto the tissue. 

4. The applicator of Claim 2, wherein: 

said arms are spaced circumferentially 
apart about said operating tip. 35 

5. The applicator of Claim 2, wherein: 

said arms are adapted to flex laterally out- 
ward into a convex shape to spread the sheet of 
surgical material over the tissue. 40 

6. The applicator of Claim 2, wherein: 

said arms are adapted to flex into a con- 
cave shape at the distal end of said operating tip 
to spread the sheet of surgical material over the 45 
tissue. 

7. An applicator for applying a spreadable sheet of 
surgical material to internal body tissue, compris- 
ing: 50 

a delivery tube; 

a deployment tube slidably received within 
said delivery tube; 

a shaft slidably received within said de- 
ployment tube; 55 

an expandable spreader tip mounted at 
the distal end of said shaft and connected to the 
distal end of said deployment tube for engaging 



the sheet of surgical material; 

actuator means for advancing said deploy- 
ment tube and said shaft together relative to said 
delivery tube to expose said spreader tip at the 
distal end of said delivery tube; and 

means for stopping the advancement of 
said shaft with said spreader tip exposed, said 
spreader tip being expandable by movement of 
said deployment tube relative to said shaft to ap- 
ply the sheet of surgical material to the tissue. 

8. An endoscopic applicator for insertion into an en- 
doscopic tube for applying an adhesion barrier to 
internal body tissue, comprising: 

a delivery tube sized for insertion into the 
endoscopic tube; 

a deployment tube slidably received within 
said delivery tube; 

a shaft slidably received within said de- 
ployment tube; 

an expandable spreader tip mounted at 
the distal end of said shaft and connected to the 
distal end of said deployment tube for engaging 
the adhesion barrier, said spreader tip assuming 
a collapsed configuration upon insertion into said 
delivery tube with said adhesion barrier; 

actuator means for advancing said deploy- 
ment tube and said shaft together relative to said 
delivery tube to expose said spreader tip and said 
adhesion barrier at the distal end of said delivery 
tube; and 

means for stopping the advancement of 
said shaft with said spreader tip and said adhe- 
sion barrier exposed, said spreader tip being ex- 
pandable by movement of said deployment tube 
relative to said shaft to apply the adhesion barrier 
to the tissue. 

9. In combination, a spreadable sheet of surgical 
fabric and an applicator for applying said fabric to 
internal body tissue, said applicator comprising: 
delivery tube to expose said spreader tip and said 
sheet of surgical fabric at the distal end of said de- 
livery tube; and 

means for stopping the advancement said 
shaft with said spreadertip and said sheet of sur- 
gical fabric exposed, said spreader tip being ex- 
pandable by movement of said deployment tube 
relative to said shaft to apply the sheet of surgical 
fabric to the tissue. 

10. A method of applying a spreadable sheet of sur- 
gical fabric to internal body tissue with an appli- 
cator including an expandable spreader tip, in- 
cluding the following steps: 

inserting said applicator into a delivery 
tube with said sheet of surgical fabric draped over 
said spreader tip; 
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inserting said delivery tube through an in- 
cision in a body to position its distal end adjacent 
to the internal body tissue; 

advancing said spreader tip along said de- 
livery tube to expose said sheet of surgical fabric 5 
and said spreader tip from the distal end of said 
delivery tube; and 

expanding said spreader tip to spread said 
sheet of surgical fabric over the internal body tis- 
sue. 10 
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